The present study aims to estimate biogas potential of two Russian landfills situated in the republic of Tatarstan and in Moscow Region. Due to environmental, economic, social and energetic consideration of biogas for human being, utilization of such a by-product would be of high concern. To date, there are seven biogas utilization projects which have been developed and implemented at municipal solid waste landfills of Russia. The purpose of the research was to determine the biogas potential at the closed landfills. During the studies held in 2008; sampling, transportation, storage of biogas and landfill soil samples, laboratory investigations; physicochemical and analytical methods for measuring of proteins, carbohydrates and fats in the organic part of the soil and the analysis of empirical data by the methods of computer modeling and mathematical statistics were carried out. The obtained results of the research; concentrations of biogas components: methane, carbon dioxide, carbon oxide, nitrogen, hydrogen and oxygen, gas flows, composition of the organic part of the fields and analysis of gas distribution on the surface of the landfills; has shown scientific and practical importance. Results could be used for the assessment of biogas potential at the landfills for further biogas utilization projects implementation with electrical or thermal energy production.
INTRODUCTION
Up today there is a positive correlation between the growing amounts of consumed products and the amounts of municipal solid waste generated by the population. Every year, about 400 million tons of solid wastes are accumulated in the biosphere. Such streams of matter are equal to the geological scale. The annual accumulation of such amounts of wastes arise a global environmental problem which requires urgent actions. Biogas is released into the atmosphere as a result of solid wastes' bio-destruction which consequently affects the natural environment, human health and causes the fires in the layers of the accumulated wastes in the landfills and dumps. Anaerobic digestion in the landfill sites is an environmentally friendly method of waste reduction and energy recovery (Bove and Lunghi, 2006; Banu et al., 2007; Tsai, 2007; Suthar and Singh, 2008; Babel et al., 2009; Øygard and Gjengedal, 2009; Monazzam and Park, 2009 et al. (2003) ; Gregersenb and Ravena (2007) and Huber-Humer et al. (2009) proposed the ways of landfill gas treatment at the landfill sites. The investigations of biochemical processes at the landfills were studied (Willumsen, 1990; Hassani et al., 2004; Krongthamchat and Riffat, 2005; Karapidakis et al., 2010; Pattnaik and Reddy, 2010; Zhang et al., 2010; Zulquer Nain and Jawed, 2010) . Biogas utilization can provide huge amount of electric power (Shabani Kia and Taleghani, 2004) . In addition, European countries handle this issue by adoption of national legislation and implementation of biogas utilization projects (Bradley et al., 2009) . In spite of available methods and technologies for biogas utilization, these technologies are not still widely used in Russia where this is mainly frequent due to lack of the legislative requirements for biogas utilization and control. Solid waste landfills and dumps in the majority of the researches are considered as complex heterogenic systems, solidphase reactors of geological scales, systems of anthropogenic origin, the recourses with high content of organic substances, the renewable bio-recourses for the production of fuel. It is known that the amount and composition of biogas generated in the landfills and dumps depends on the following factors: morphological, fractional and chemical compound of wastes, the wet, the density, the acid value, the temperature, the height of accumulated waste, the isolation of the layers and microbiological conditions. According to Batrakova et al. (2005) , the main components of the biogas at the landfills of Russia are methane (40-70 %) and carbon dioxide (30-60 %) which are the greenhouse gases. There is an opinion that the general and extensive utilization of biogas in all landfills and dumps will allow to obtain a variety of positive effects: from environmental point of view, by reducing the amounts of greenhouse gases emitted to the atmosphere from the landfills and dumps; from energetic point of view the biogas can be used as a fuel by the production of thermal energy or electricity; from economic point of view the biogas can be sold in the internal market of the country; from social point of view there will be new vacancies in the sphere of biotechnologies in the newly organized or "upgraded" landfills. The investigations which allow making a prognosis of the amount of biogas emissions from dumps and landfill sites are considered perspective and topical one. The main results of investigation of two Russian landfills are given below. The first landfill is situated near the city of Kazan, the capital of the republic of Tatarstan; the second one is situated near the city of Mytischi in Moscow Region. The landfill in the Republic of Tatarstan was under operation since 1960s stretched in 29 ha. The landfill is divided into two parts. The storage of the solid waste in the first part was completed twenty years ago (1990), after that the second part of the landfill was opened. Its design capacity would have been achieved in 2009. However, nowadays the local government cannot take a decision to close the landfill because of the growing amounts of the solid waste generated by the population of the city of Kazan. The landfill in Mytischi Region was under operation since 1987; its area is 16.14 ha. The landfill was also divided into two parts. The first part achieved its design capacity in 2002 and after that was closed and recultivated. The second part has been operating since 
MATERIALS AND METHODS
The main purpose of the field studies was to determine biogas potential of two landfills. The sampling periods in two landfills took several days. They included sample collection (10 h), transportation of samples (12 h), laboratory investigations for measuring proteins, carbohydrates and fats in the organic part of the field samples (two days). Data handling took two weeks.
Both landfills are situated in the regions with temperate climate. The average annual temperatures are: in the city of Kazan 4.1 °C and Mytischi Region 5.8 °C. The average annual humidity in the region of the first landfill (near the city of Kazan) is 75 % and in the region of the second landfill (Mytischi Region) is 76 %.
The selected methods of the field gas-chemical researches were aimed to determine the current gas productivity of the landfills. The measurements of biogas components and field samples were carried out on square grids, the distances between the points were determined depending on the landfill's area and the surface of the fields. At the landfill near the city of Kazan there were 25 points: 11 points at the first (closed) part and 14 points at the second part of the landfill (which is under operation). The distance between the points was about 60 m. At the second landfill in Mytischi Region, 65 points were chosen: 32 points at the first part and 33 points at the second part. The average distance between the points was 50 m. The concentrations (grams per cubic meter) at the landfill near Mytischi Region and gas flows (m 3 /m 2 /h) at both landfills were measured by the gas analyzer (GA-94.A) from the depth of 0.6-0.8 m. Biogas samples at the landfill of Kazan were taken by samplecollecting devices with the volume of 200 mL from the depth of 1.5 m from each point. This method was aimed to analyze biogas content in the layers of waste. The obtained 25 samples were transported to the laboratory of the Academy of Communal Services (Moscow) where they were studied.
Specification and selection criteria of sampling were based on obtaining interpretive results. To study the organic compound of the landfill, 75 samples of the field by the amount of 100 m 3 at the landfill of Kazan were
